Simulated learning experiences (SLEs) assist students to acquire knowledge and skills and are an effective teaching tool in physiotherapy education. The aim of this project was to explore physiotherapy student attitudes towards SLEs as a preparatory component of an introductory clinical placement. The project was a quasi-experimental, pre/post-test repeated measures design. Participants were second year physiotherapy students (n=57) allocated to a placement which included one week of SLEs and three weeks in a healthcare setting. The SLE week consisted of sessions to develop students' clinical skills in preparation for placement. Data on participant attitudes towards SLEs were collected via anonymous survey before and after the SLE week, and at the completion of the three week clinical placement. Attitudes of respondents (n=43) towards SLEs were significantly more positive at the completion of the SLE week. At the completion of the three week clinical placement, all responses remained more positive than at the commencement of the project, however participant responses were generally less positive than at the conclusion of the week of SLEs. Students valued the use of SLEs in preparing for introductory clinical placements. Simulated learning experiences should be considered as a useful tool for pre-placement preparation for early year physiotherapy.
INTRODUCTION
Clinical education in the discipline of physiotherapy refers to dedicated blocks of time where students are immersed in a healthcare setting to gain supervised experience (Lekkas et al., 2007) . Clinical education is an important component of entrylevel physiotherapy programmes and it is a requirement that students complete a range of clinical placements to graduate as beginning level health practitioners (Crosbie et al, 2002; Lekkas et al., 2007; Stiller, Lynch, Phillips, & Lambert, 2004) . Clinical education enables students to consolidate and integrate knowledge gained in academic study and demonstrate the practical skills, attitudes and behaviours necessary for graduate professional practice (Higgs, 1992; Lindquist, Engardt, & Richardson, 2004; McCallum, Mosher, Jacobson, Gallivan, & Guiffre, 2013; Strohschein, Hagler, & May, 2002) .
Many physiotherapy programmes introduce students to clinical education in the early years of study. Early year clinical placements aim to provide an introduction to clinical practice and enable the development and demonstration of skills in clinical communication, professional behaviour, working in a multiprofessional team and managing non-complex patients. As students progress into their later years of study, clinical education placements and expectations become more complex and focus on the development of specific clinical expertise and higher order clinical reasoning skills.
The clinical education sphere is becoming increasingly more complex, in part, as a result of changes in the health-care and education sectors (Blackstock et al., 2013; Hall, Manns, & Beaupre, 2015; McMeeken, Grant, Webb, Krause, & Garnett, 2008) . Students are expected to 'practise' in higher-risk environments as the medical complexity of patients increases, leading to concerns around patient and student safety (Blackstock et al., 2013) . Expanding numbers of entry-level physiotherapy programmes have resulted in an overall increase in student numbers (Hall et al., 2015; McMeeken et al., 2008) . Healthcare services' limited capacity to accommodate this increased demand may translate into fewer clinical education opportunities for students. To address these challenges, new models of clinical education, which prepare students to enter challenging clinical environments and ensure students have the required knowledge and skills to maximise available learning experiences, need to be developed. One such model currently being explored in physiotherapy is the integration of simulated learning experiences (SLEs) into traditional clinical education programmes (Blackstock et al., 2013) .
Simulated learning experiences are used in healthcare professional education to replicate aspects of real clinical practice and enhance student learning (Gaba, 2004; May, Park, & Lee, 2009; Weller, Nestell, Marshall, Brooks, & Conn, 2012) . In healthcare, there have been various forms of SLEs developed and used with varying levels of fidelity, including cardiopulmonary resuscitation dummies, modelled body segments, technologically advanced full body mannequins and actors portraying patient roles (Blackstock & Jull, 2007; Bradley, 2006; Gaba, 2004; May et al., 2009; Weller et al., 2012) . High fidelity SLEs that involve patient actors known as simulated patients (SPs), are emerging as an effective teaching tool in physiotherapy education (Blackford, McAllister, & Alison, 2015; Blackstock et al., 2013; Cahalin & Markowski, 2011; Ladyshewsky & Gotjamanos, 1997; Lewis, Bell, & Ashgar, 2008; Pritchard, Blackstock, Nestell, & Keating, 2016; Watson et al., 2012) . The purpose of SLEs is to allow students to acquire, consolidate and implement knowledge and practical skills in a safe and supportive environment (Gaba, 2004; Kant & Cooper, 2010; Lasater, 2007; Steadman et al., 2006; Weller et al., 2012) . Simulated learning experiences also assist students to develop skills relating to communication, professional behaviour and teamwork (Pritchard et al., 2016; Weller et al., 2012) .
Simulated learning experiences in physiotherapy have been used to improve student preparedness for clinical education and facilitate the acquisition of communication, team work and specific technical skills (Blackford et al., 2015; Blackstock et al., 2013; Ladyshewsky & Gotjamanos, 1997; Lewis et al., 2008; Watson et al., 2012) . Studies have shown that SLEs may replace traditional placement time without detriment to student attainment of clinical competencies, and enhance confidence levels (Blackstock et al., 2013; Watson et al., 2012) . Research into the use of SLEs in physiotherapy clinical education has predominantly involved students in their later years of study, undertaking placements in specific clinical areas such as musculoskeletal outpatients or acute care. There is less evidence to support the effectiveness, or value, of SLEs as part of introductory clinical placements for early year physiotherapy students. Currently, the most applicable model of clinical education using simulated learning experiences for early year physiotherapy students is unknown. Research on the value of SLEs for early year students is needed so that useful and effective models of clinical education can be developed. The aim of this research project was to explore early year physiotherapy students' attitudes towards SLEs as a preparatory component of introductory clinical placement.
METHODS

Study design
The study was a quasi-experimental, pre and post-test repeated measures design. Ethics approval was granted for the study from the University of Newcastle Human Research Ethics Committee (reference number H-2014-0389).
Setting
The Bachelor of Physiotherapy (BPhysio) programme at the University of Newcastle (UON), Australia, is a four year undergraduate entry-level qualification. The programme includes a total of 29 weeks of clinical placement, completed across years two to four. There are 6 block placements and each constitutes a full stand-alone course (subject) with the clinical assessment making up the student's final grade. All second year physiotherapy students undertake an introductory four week full time clinical placement block. These introductory clinical placements are undertaken in various healthcare facilities including public and private hospitals, private practices, aged care and community settings. Students attend this placement with an educator to student ratio between 1:1 and 1:6 as is usual practice in physiotherapy clinical education in Australia. During these placements students are introduced to the role and practice of physiotherapy in the healthcare setting and have their own introductory clinical caseload. Students are responsible, under supervision, for managing patients across the lifespan with a range of medical conditions. They are expected to show basic clinical reasoning and to demonstrate assessment and treatment skills learned during their early years of university study.
Student performance on this introductory placement is assessed by the site clinical educator throughout the placement and formally at completion, using criteria adapted from the National Assessment of Physiotherapy Practice (APP) tool (Dalton, Davidson & Keating, 2011; Dalton, Davidson & Keating, 2012) . Students are awarded a mark out of 80 which is converted to a grade out of 100, and must achieve 50% to pass the course. Passing the placement course is a prerequisite for subsequent clinical placements and students are unable to progress through the physiotherapy programme if they do not successfully complete this introductory clinical placement.
Participants and recruitment
Participants were physiotherapy students enrolled in their second year of the BPhysio in 2014 and 2015. Participants in this study were those students allocated to a combined simulation-traditional placement as their second year clinical placement course. Physiotherapy students do not have the opportunity to choose their own clinical placements in second year, however they are permitted to submit preferences for the geographical location of their placement. Therefore in keeping with usual practice, all enrolled students were given all standard placement location options in which combined simulationtraditional placements were included. Students participating in this research project were then allocated to the combined simulation-traditional clinical placement as per the usual process for allocation of physiotherapy clinical placements.
All students who were allocated to the combined simulationtraditional placements (n=57) were invited to participate in the research project and provided with participant information forms prior to the commencement of the project. There were no specific exclusion criteria.
Intervention
Between October 2014 and November 2015 a number of second year placements were modified to incorporate an initial week containing SLEs. Students undertaking these combined placements, instead of completing the usual four week full time clinical placement block, completed one week of SLEs (simulation component) immediately followed by three weeks of full time placement in a healthcare setting (clinical component).
The simulation component of the combined placement was undertaken in a specialised simulation centre with a ratio of one physiotherapy simulation educator to four students. The SLEs consisted of tutorials, practical sessions and interactions with simulated patients to develop students' clinical skills in preparation for placement including medical note reading, professional behaviour, communication, manual handling and simple assessment and interventions. Details of the content and structure of each day of the simulation week are contained in Table 1 .
The simulation experience in this project was not intended to be a formal 'standardised' experience, therefore strictly scripted scenarios were not required. Simple clinical scenarios which replicated cases likely to be encountered by second year students during the full time clinical placement weeks (joint arthroplasties, mechanical falls and basic respiratory conditions) were developed by two experienced physiotherapists formally trained in the use of SLEs. Simulated patients (SP) were sourced from a database of trained actors through the University medical school. Prior to the placement, the actors familiarised themselves with the clinical scenarios and were given individual training by the simulation educator.
The student interactions with the SPs included practising patient history taking, physical assessment, simple treatments such as joint range of motion and strengthening exercises, gait and mobility assessment and intervention, and general manual handling skills. The simulation educators were able to 'pause' the interaction at any time to give students on-thespot feedback. After each scenario was completed, the SPs were instructed to break character and give students individual feedback about their communication, professional behavior and/ or manual handling skills during the interactions. Debriefing occurred at the conclusion of each day of simulation (Fanning & Gaba, 2007) . 
Survey instrument and data collection process
There was no published survey instrument suitable for data collection in this study population, therefore a purpose designed survey was developed. The survey was intended to collect data on attitudes towards the use of SLEs in early year physiotherapy clinical education. The survey was developed by two experienced physiotherapists, trained in clinical education and simulation delivery.
The written survey consisted of 21 questions in two sections (see Appendix 1). Section one included general participant characteristics and section two canvassed general attitudes towards the use of SLEs as part of early year physiotherapy clinical education and their value in developing physiotherapy skills. Survey questions were mostly in closed categorical or five-point Likert scale form with a free text section provided for participants to add any additional comments.
Participants completed the survey at three time points: prior to the simulation component (Survey 1), at the conclusion of the simulation component (Survey 2) and at the completion of the subsequent three week clinical component (Survey 3). Details of the data collection process are displayed in figure 1. All surveys were completed anonymously and coded so that responses could be matched across the three time points. Individual responses could not be identified or matched to any participant at any stage of the study.
Data analysis
All data were collated and analysed using the SPSS software (version 23, SPSS Inc Chicago Il.). Participant characteristics and Likert scale responses were all reported using descriptive statistics. Likert scale responses were assigned numerical scores for data analysis (1-5: strongly disagree, disagree, neutral, agree, strongly agree). Analysis involved the comparison of data from Survey 1 and Survey 2 (change following the simulation component) and from Survey 2 and Survey 3 (change following the clinical component). For each Likert scale question, a change score was calculated by subtracting the numerical score for question responses in survey 1 from that of survey 2. The same process was used to calculate individual change scores between survey 2 and survey 3. Change scores were analysed using the sign test to evaluate the occurrence of any significant directional shift (Roberson, Shema, Mundform & Holmes, 1995) .
RESULTS
Forty-three participants completed all three surveys. The mean age of respondents was 23 years (SD 6 years), 25 (58%) were female and most (n=42, 98%) had not previously participated in SLEs using SPs.
Simulation Component
General attitudes of respondents towards SLEs and their value in developing physiotherapy skills were significantly more positive at the completion of the simulation component of the combined placement. These results are presented in Tables 2 and 3 .
Clinical Component
At the completion of the clinical component of the combined placement, all responses remained more positive than at the commencement of the project, however participant responses were generally less positive than at the conclusion of the simulation component (Tables 4 and 5 ).
DISCUSSION
The results of this study are an important addition to the growing body of literature related to the use of SLEs in physiotherapy clinical education. To our knowledge, this study is the first to evaluate early year students' attitudes towards SLEs as a preparatory component of an introductory clinical placement. The main findings of this study were that participants strongly valued the SLEs and perceived them as useful in assisting skill development and preparation for clinical placement. This study also found that participants placed slightly less value on the SLEs and their usefulness in some domains of practice after completing three weeks of a traditional clinical placement.
Prior to commencing the combined placement, participants' attitudes towards the use of simulation were largely neutral. The use of SLEs as a component of clinical education in physiotherapy programmes is relatively novel and this research marked the first occasion the University had modified physiotherapy clinical placements to incorporate SLEs. Students involved in this study had not previously participated in SLEs and were unfamiliar with the outcomes of similar projects. This may have resulted in some scepticism towards non-traditional modes of physiotherapy clinical education, including the use of SLEs.
Participant attitudes improved significantly after completing the week of SLEs, and they remained positive at the conclusion of the combined placement. The change in attitudes indicated that the participants valued the SLEs, and considered that they supported the development of knowledge and skills, and increased preparedness for practice in a clinical setting. This was achieved by the provision of an appropriate, well-structured, supportive and realistic simulated learning environment (Gaba, 2004; Issenberg, Mcgaghie, Petrusa, Gordon, & Scalese, 2005) . The positive student attitudes following the SLE component are consistent with other research findings of improvements in physiotherapy students' self-rated communication, patient (0) 0 (0) 3 (7) 40 (93) (0) 0 (0) 1 (2) 41 (98) 1 <0.001
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14 (33) 26 (61) 2 (4) 1 (2) 0 (0) 0 30 (70) 12 (28) 1 (2) 0 ( (51) 6 (14) 3 (7) 0 ( (2) 1 (2) 13 (31) 27 (65) 1 0.065 assessment and management following one week of SLEs (Blackford et al., 2015; Blackstock et al., 2013; Watson et al., 2012) . While not formally evaluated as part of this research project, the educators who supervised students who had undertaken the SLE placements also had very positive attitudes regarding the impact of the SLE component on the students' skills and preparedness.
While the SLEs were valued very highly at the conclusion of the simulation component, we found that participants' attitudes were slightly less positive at the completion of three weeks of traditional clinical placement. Although a high fidelity approach was used in this project, physiotherapy practice in a traditional clinical settings has other layers of complexity that cannot always be easily integrated into SLEs. During the time students spent immersed in a traditional setting, they were exposed to the realities of clinical practice, which may have impacted on the perceived value of the SLEs. Simulation is most beneficial when used in conjunction with clinical practice (Kneebone, Scott, Darzi, & Horrocks, 2004) therefore, as the intended purpose was to prepare students for traditional clinical placement rather than to solely replace clinical time, the SLEs and the clinical placement weeks were integrated closely in this project.
In terms of specific clinical skills, students were less positive about the ability of the SLEs to prepare them for tasks such as patient handling, physical assessments and treatments following the three weeks of traditional placement. This is possibly because the SLEs were weighted more towards developing generic professional skills such as written and verbal communication, gathering medical information and professional behaviour. Medical simulation may be limited in its ability to entirely replicate the physical presentation of real patients and in physiotherapy, SLEs may be less suited for the development of certain domains of practice such as treatment and manual handling. Students did practise physical assessment, treatment and general manual handling skills during the simulation component, and had covered these skills in depth in their university coursework, however possibly more of these activities need to be included. Future research should be undertaken to explore the optimal structure and content of SLEs for students at this year level. Research should also include the objective measurement of student outcomes (such as the performance of manual skills) following participation in a placement involving SLEs and to compare those outcomes to similar students participating in a standard traditional placement. It would also be valuable to undertake a more in-depth qualitative exploration of early-year students' perceptions of the utility of SLE and to further investigate why these perceptions may change following immersion in the 'real' clinical environment.
The main limitations of this study were that the survey was self-reported, and was not formally validated. The survey content, however was informed by the current National Physiotherapy Practice Thresholds (The Physiotherapy Board of Australia, Physiotherapy Board of New Zealand, 2017) and based on the domains of the Assessment of Physiotherapy Practice tool (Dalton et al., 2011; Dalton et al., 2012) . The survey was developed by two physiotherapists, experienced in clinical education research, and trained in simulation delivery using SPs and was reviewed by an independent physiotherapist with a background in clinical education. Further research to develop and validate a tool which can be used to collect data on attitudes towards the use of SLE is required.
Other limitations were the non-random allocation of participants and the lack of a comparison group. In addition, participants were students enrolled at one University in an undergraduate degree programme and the results may therefore not be generalisable to other physiotherapy programmes with different entry-level structures. Further research on the use of SLEs with early year students in other types of entry-level physiotherapy programmes, using larger sample sizes and including a comparison group, would be beneficial to evaluate the effectiveness of this intervention across populations.
CONCLUSION
This study demonstrated that early year physiotherapy students valued the use of SLEs as a preparatory component of a general introductory clinical placement. Students were most positive about the value of SLEs in assisting the development of their communication skills and professional behaviour. Students considered that participation in the combined placement equipped them to more confidently enter, and engage with, the traditional clinical placement setting. Simulated learning experiences, such as those used in this study, should be considered as a component of effective student preparation for placement and as a useful alternative model of clinical education for early year physiotherapy students.
KEY POINTS
1. Simulated learning experiences (SLEs) have been used to prepare physiotherapy students to safely practise in challenging clinical environments. However, research into the use of SLEs in physiotherapy clinical education has predominantly involved students in specific clinical areas (such as acute care) in their later years of study. The effectiveness and utility of using SLEs as part of introductory clinical placements for early year physiotherapy students is less clear. This study evaluated early-year physiotherapy students' attitudes towards an introductory clinical placement which included a preparatory week of simulated learning experiences.
2. Results of the study indicated that the participating students valued the SLEs and perceived them as useful in assisting their skill development and preparation for clinical placement. Interestingly the students' perceptions of the usefulness of the SLEs was slightly less positive, particularly in some domains of practice, after completing three weeks of a traditional clinical placement.
3. Simulated learning experiences should be considered as a component of effective early-year student preparation for placement and as a useful alternative model of clinical education for early year physiotherapy students.
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